Mineralocorticoid receptor-mediated DNA damage in kidneys of DOCA-salt hypertensive rats.
Epidemiological studies exploring the connection between hypertension and cancer demonstrate a higher cancer incidence, especially of kidney cancer, and a higher cancer mortality in hypertensive patients. Hormones elevated in hypertension, i.e., aldosterone and angiotensin II, which exert genotoxic effects in vitro, could contribute to carcinogenesis in hypertension. The present study was conducted to investigate the possible DNA-damaging effect of aldosterone receptor activation in vivo. Crl:CD (Sprague-Dawley) rats were treated for 6 wk with desoxycorticosterone acetate (DOCA) and salt to induce a mineralocorticoid-dependent hypertension. DOCA-salt treatment caused increased blood pressure (+26 mmHg) compared to untreated rats, elevated markers of kidney failure (up to 62-fold for Kim-1), and the induction of several proinflammatory genes and proteins (up to 2.6-fold for tissue MCP-1). The mineralocorticoid receptor (MR) antagonist spironolactone (MR IC(50) 24 nM) and the novel nonsteroidal antagonist BR-4628 (MR IC(50) 28 nM) decreased these damage markers. DOCA-salt treatment also caused 8.8-fold increased structural DNA damage, determined with the comet assay, double-strand breaks (3.5-fold), detected immunohistochemically, and oxidative stress. Furthermore, the oxidatively modified mutagenic DNA base 7,8-dihydro-8-oxo-guanine (8-oxodG), quantified by LC-MS/MS, was almost 2-fold higher in DOCA-salt-treated kidneys. Our results suggest a mutagenic potential of high mineralocorticoid levels, frequent in hypertensive individuals.